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<210> 1 

<211> 2628 

<212> DNA 

<213> Corynebactef ium glutamicum 



< 



oC 220> 

' A.22\> CDS 



<222> (447) . . (1013) 
<223> 

<220> 

<221> CDS 

<222> (1038) .. (2183) 
<223> 



<400> 1 
cggtcacgtt 


gggatcgttg 


tcaaaactcc 


ccagtggttt 


cacttcataa 


actcgeggag 


60 


ttttccgggg 


aactgaaaaa 


catcgtccga 


taggccagcg 


tctaattcag 


cagegattte 


120 


ggcagcaagc 


ccagcgccat 


taatcagagc 


ggtgaaataa 


acatggttca 


tgattatgtc 


180 


aggacggtaa 


ttagacttat 


gaccaggttt 


aaggaggtca 


ccaggttgaa 


gccgcgctat 


240 


tgttccgtgg 


aaaagggggc 


cctgatctag 


ctgattattc 


atcgcagtaa 


gegctttegg 


300 


taggtgggtg 


aatcatcgta 


gtcttccgag 


ccccgtgacc 


cgatccgttt 


tgtgcaatcc 


360 


aatgctactc 


ccacagagcg 


ggctactttc 


tctaaaaatg 


ttctcatagt 


agataaaatt 


420 


gttcttaaag 


cgacattatt 


gtctgc atg 


gaa gac gat 


. etc agt get get etc 


473 



Met Glu Asp Asp Leu Ser Ala Ala Leu 
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t 



gtc aaa gcg ctt ttc gac gcg cga acc caa cgc agg etc tct ate teg 521 

Val Lys Ala Leu Phe Asp Ala Arg Thr Gin Arg Arg Leu Ser lie Ser 

10 15 20 25 

gcg tta get gaa tec tec ggt gtg teg cga gca atg att tec cgc gtg 569 

Ala Leu Ala Glu Ser Ser Gly Val Ser Arg Ala Met lie Ser Arg Val 

30 35 40 

gaa aac gca gag gcg caa cca age get gca tta ctt gga cgc ctt tec 617 

Glu Asn Ala Glu Ala Gin Pro Ser Ala Ala Leu Leu Gly Arg Leu Ser 
45 50 55 

ggt gca ttg ggt atg acg ctt teg gag etc att gca cag get gaa ggt 665 

Gly Ala Leu Gly Met Thr Leu Ser Glu Leu lie Ala Gin Ala Glu Gly 
60 65 70 

ggc tat gac egg ggc get egg egg tea aag cag tct gta tgg aca gat 713 

Gly Tyr Asp Arg Gly Ala Arg Arg Ser Lys Gin Ser Val Trp Thr Asp 
I 7 5 80 85 

(JP^cca get acc ggt tac aca egg cgt gca gtg tea cag ccg -tea gaa tec 761 

Pro Ala Thr Gly Tyr Thr Arg Arg Ala Val Ser Gin Pro Ser Glu Ser 

90 95 100 105 

cca eta gaa eta gtg gaa gta atg ctg cct cct ggg gcg gaa gtt ggc 809 

Pro Leu Glu Leu Val Glu Val Met Leu Pro Pro Gly Ala Glu Val Gly 

110 115 120 

tac cca get gat get tat cgt ttc atg gat cag gtg gtc tgg gta etc 857 

Tyr Pro Ala Asp Ala Tyr Arg Phe Met Asp Gin Val Val Trp Val Leu 
125 130 135 

gaa ggg gee gtt cgt att act gaa ggt gaa gag gtc cac gaa ctt tea 905 

Glu Gly Ala Val Arg He Thr Glu Gly Glu Glu Val His Glu Leu Ser 
140 145 150 

acg ggg gat tgt eta egg ttt ggg cct ccg cga gat acc gac ttt get 953 

Thr Gly Asp Cys Leu Arg Phe Gly Pro Pro Arg Asp Thr Asp Phe Ala 
155 160 165 

aat ccc acc acc gta gee act agg tat tta gtt gee ttg gac aag cgt 1001 

Asn Pro Thr Thr Val Ala Thr Arg Tyr Leu Val Ala Leu Asp Lys Arg 

170 175 180 185 

gta cct cgt get tgatataaca agtaaggaag cctg atg aat ttt tac cca 1052 

Val Pro Arg Ala Met Asn Phe Tyr Pro 

190 

cca tct gta cct att aac cct gcg tgg cgt cca ccc aca gta act gtg 1100 

Pro Ser Val Pro He Asn Pro Ala Trp Arg Pro Pro Thr Val Thr Val 

195 200 205 210 
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caa gcg gga egg cca gec aga act cct ggt gcg ccg atg aac cca cct 1148 

Gin Ala Gly Arg Pro Ala Arg Thr Pro Gly Ala Pro Met Asn Pro Pro 

215 220 225 

ate acg ttg tec age act tat gtt cat gat tea gaa aaa get tat ggg 1196 

lie Thr Leu Ser Ser Thr Tyr Val His Asp Ser Glu Lys Ala Tyr Gly 

230 235 240 

cgc gat ggc aat gat gga tgg ggt gca ttt gag get gee atg gga act 1244 

Arg Asp Gly Asn Asp Gly Trp Gly Ala Phe Glu Ala Ala Met Gly Thr 
245 250 255 

eta gat ggt ggg ttc gcg gta tct tat tct tea ggt ttg gca gcg gca 1292 

Leu Asp Gly Gly Phe Ala Val Ser Tyr Ser Ser Gly Leu Ala Ala Ala 
260 265 270 

acg teg att get gat ttg gtt cct act ggt ggc aca gtt gtt tta cct 1340 

Thr Ser lie Ala Asp Leu Val Pro Thr Gly Gly Thr Val Val Leu Pro 

275 280 285 290 

aaa get gee tat tat ggc gtg ace aat att ttc gee agg atg gaa gee 1388 

Lys Ala Ala Tyr Tyr Gly Val Thr Asn lie Phe Ala Arg Met Glu Ala 

295 300 305 



cgc gga agg ctg aag gtt cga act gtt gat gca gac aat ace gaa gaa 1436 
Arg Gly Arg Leu Lys Val Arg Thr Val Asp Ala Asp Asn Thr Glu Glu 
310 315 320 

gtg att get get get caa ggt gca gat gtg gtg tgg gtg gaa teg ate 1484 
Val He Ala Ala Ala Gin Gly Ala Asp Val Val Trp Val Glu Ser He 
325 330 335 

get aat ccg acg atg gtg gta get gat ate cct gca ata gtc gac ggt 1532 
Ala Asn Pro Thr Met Val Val Ala Asp He Pro Ala He Val Asp Gly 
340 345 350 

gtg cgt ggg ctt gga gtt ttg act gtc gtt gac gcg act ttc gca acg 1580 
Val Arg Gly Leu Gly Val Leu Thr Val Val Asp Ala Thr Phe Ala Thr 
355 360 365 370 

cca ctt cgt caa cgt cca ttg gaa ctt ggt get gat att gtg ctt tac 1628 
Pro Leu Arg Gin Arg Pro Leu Glu Leu Gly Ala Asp lie Val Leu Tyr 

375 380 385 

teg gca ace aaa ctt ate ggt gga cac tct gat ctt ctt ctt gga gtc 1676 
Ser Ala Thr Lys Leu lie Gly Gly His Ser Asp Leu Leu Leu Gly Val 
390 395 400 

gca gtg tgc aag tct gag cac cat gcg cag ttt ctt gec act cac cgt 1724 
Ala Val Cys Lys Ser Glu His His Ala Gin Phe Leu Ala Thr His Arg 
405 410 415 



cat gat cat ggt tea gtg ccg gga ggt ctt.gaa gcg t.tt ctt get etc 1772 
His Asp His Gly Ser Val Pro Gly Gly Leu Glu Ala Phe Leu Ala Leu 
420 425 430 

cgt gga ttg tat tec ttg gcg gtg cgt ctt gat cga gca gaa tec aac 1820 
Arg Gly Leu Tyr Ser Leu Ala Val Arg Leu Asp Arg Ala Glu Ser Asn 
435 440 445 450 

gca gca gaa ctt teg egg cga ctt aac gcg cat cct teg gtt acc cgc 1868 
Ala Ala Glu Leu Ser Arg Arg Leu Asn Ala His Pro Ser Val Thr Arg 

455 460 465 

gtc aat tat cca gga ctt cct gat gat ccc caa cat gaa aaa gee gtg 1916 
Val Asn Tyr Pro Gly Leu Pro Asp Asp Pro Gin His Glu Lys Ala Val 
470 475 480 

cga gtc eta ccc tct gga tgt gga aac atg ttg tea ttt gag ctt gat 1964 
Arg Val Leu Pro Ser Gly Cys Gly Asn Met Leu Ser Phe Glu Leu Asp 
485 490 495 



gca aca cct gaa cga act gat gag att etc gaa age ctg tea ctt tta 2012 

Ala Thr Pro Glu Arg Thr Asp Glu lie Leu Glu Ser Leu Ser Leu Leu 

\ j 500 505 510 

acc cac gcg acc agt tgg gga ggt gtg gaa aca gee att gaa cgt cgc 2060 

Thr His Ala Thr Ser Trp Gly Gly Val Glu Thr Ala lie Glu Arg Arg 
515 520 525 530 



acc agg egg gat get gaa gtg gtg gca gga gta ccg atg act ctt tgc 2108 
Thr Arg Arg Asp Ala Glu Val Val Ala Gly Val Pro Met Thr Leu Cys 

535 540 545 

cgc gtt tec gta gga att gaa gac gtt gaa gat eta tgg gaa gac etc 2156 
Arg Val Ser Val Gly lie Glu Asp Val Glu Asp Leu Trp Glu Asp Leu 
550 555 560 

aac gee tea ate gac aaa gtt ctg ggt tagaactcgt agecagtaac 2203 
Asn Ala Ser lie Asp Lys Val Leu Gly 
565 570 

cagaccttca gtgtttggtt gccactccag tgctggggcg acatgatcag cgaagttctt 2263 

caggatcgac gcgttgatct caacacccat ttggttgggg gcggtgagca tcaaggtgtc 2323 

ggcttccatc acagctttgt cttccttgag ctggtcgatg agttcatcgg gacttccggc 2383 

gtagctgega ccgaacgtgg ategggtate atccaggatt cctacttggt caccgccttg 2443 

tccctgaagt ccgaaaagct cacggtcgcg gtcggtgacg ategggaaga tggacctgga 2503 

gacagacaca cgtggggtcc aatcgtgtcc ggcttctttc caagcttggc ggtagaaege 2563 



-5- 



gatttgatcg gcttgcagat ccccgaagga ttggccggtg gcttcggcga cgagggtgga 2623 
gctca 2628 



<210> 2 

<211> 189 

<212> PRT 

<213> Corynebacterium glutamicum 

<400> 2 



ft 



Met Glu Asp Asp Leu Ser Ala Ala Leu Val Lys Ala Leu Phe Asp Ala 
15 10 15 

U • 

Arg Thr Gin Arg Arg Leu Ser lie Ser Ala Leu Ala Glu Ser Ser Gly 
20 25 30 



Val Ser Arg Ala Met lie Ser Arg Val Glu Asn Ala Glu Ala Gin Pro 
35 40 45 



Ser Ala Ala Leu Leu Gly Arg Leu Ser Gly Ala Leu Gly Met Thr Leu 
50 55 60 



Ser Glu Leu lie Ala Gin Ala Glu Gly Gly Tyr Asp Arg Gly Ala Arg 
65 70 75 80 



Arg Ser Lys Gin Ser Val Trp Thr Asp Pro Ala Thr Gly Tyr Thr Arg 

85 90 95 



Arg Ala Val Ser Gin Pro Ser Glu Ser Pro Leu Glu Leu Val Glu Val 
100 105 110 



Met Leu Pro Pro Gly Ala Glu Val Gly Tyr Pro Ala Asp Ala Tyr Arg 
115 120 125 



Phe Met Asp Gin Val Val Trp Val Leu Glu Gly Ala Val Arg He Thr 
130 135 140 
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Glu Gly Glu Glu Val His Glu Leu Ser Thr Gly Asp Cys Leu Arg Phe 
145 150 155 160 



Gly Pro Pro Arg Asp Thr Asp Phe Ala Asn Pro Thr Thr Val Ala Thr 

165 170 175 



Arg Tyr Leu Val Ala Leu Asp Lys Arg Val Pro Arg Ala 
180 185 



<210> 3 
<211> 382 
<212> PRT 



<213> Corynebacterium glutamicum 



<400> 3 

Met Asn Phe Tyr Pro Pro. Ser Val Pro lie Asn Pro Ala Trp Arg Pro 
1 5 10 15 



Pro Thr Val Thr Val Gin Ala Gly Arg Pro Ala Arg Thr Pro Gly Ala 
20 25 30 



Pro Met Asn Pro Pro lie Thr Leu Ser Ser Thr Tyr Val His Asp Ser 
35 40 45 



Glu Lys Ala Tyr Gly Arg Asp Gly Asn Asp Gly Trp Gly Ala Phe Glu 
50 55 60 



Ala Ala Met Gly Thr Leu Asp Gly Gly Phe Ala Val Ser Tyr Ser Ser 
65 70 75 80 



Gly Leu Ala Ala Ala Thr Ser He Ala Asp Leu Val Pro Thr Gly Gly 

85 90 95 



Thr Val Val Leu Pro Lys Ala Ala Tyr Tyr Gly Val Thr Asn He Phe 
100 105 110 
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Ala Arg Met Glu Ala Arg Gly Arg Leu Lys Val Arg Thr Val Asp Ala 
115 120 125 



Asp Asn Thr Glu Glu Val He Ala Ala Ala Gin Gly Ala Asp Val Val 
130 135 140 



Trp Val Glu Ser He Ala Asn Pro Thr Met Val Val Ala Asp He Pro 
145 150 155 160 



Ala He Val Asp Gly Val Arg Gly Leu Gly Val Leu Thr Val Val Asp 

165 170 175 



Ala Thr Phe Ala Thr Pro Leu Arg Gin Arg Pro Leu Glu Leu Gly Ala 
180 185 190 

V 

Asp He Val Leu Tyr Ser Ala Thr Lys Leu He Gly Gly His Ser Asp 
195 200 205 



Leu Leu Leu Gly Val Ala Val Cys Lys Ser Glu His His Ala Gin Phe 
210 215 220 



Leu Ala Thr His Arg His Asp His Gly Ser Val Pro Gly Gly Leu Glu 
225 230 235 240 



Ala Phe Leu Ala Leu Arg Gly Leu Tyr Ser Leu Ala Val Arg Leu Asp 

245 250 255 



Arg Ala Glu Ser Asn Ala Ala Glu Leu Ser Arg Arg Leu Asn Ala His 
260 265 2-7-0 



Pro Ser Val Thr Arg Val Asn Tyr Pro Gly Leu Pro Asp Asp Pro Gin 
275 280 285 



His Glu Lys Ala Val Arg Val Leu Pro Ser Gly Cys Gly Asn Met Leu 
290 295 300 



Ser Phe Glu Leu Asp Ala Thr Pro Glu Arg Thr Asp Glu He Leu Glu 
305 310 315 320 
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Ser Leu Ser Leu Leu Thr His Ala Thr Ser Trp Gly Gly Val Glu Thr 

325 330 335 



Ala lie Glu Arg Arg Thr Arg Arg Asp Ala Glu Val Val Ala Gly Val 
340 345 350 



Pro Met Thr Leu Cys Arg Val Ser Val Gly lie Glu Asp Val Glu Asp 
355 360 365 



Leu Trp Glu Asp Leu Asn Ala Ser lie Asp Lys Val Leu Gly 
370 375 380 



<210> 4 

<211> 32 

<212> DNA 

<213> Artificial Sequence 
\ 



<220> 

<223> Synthetic DNA 
<400> 4 

gatctagaat tcaacatcgt ccgataggcc ag 32 

<210> 5 

<211> 40 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic DNA 

<400> 5 

ggtctggtta ctggctacga atgcagacaa taatgtcgct 40 
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<210> 6 

<211> 32 

<212> DNA 

<213> Artificial Sequence 



<220> 

.<223> Synthetic DNA 
<400> 6 

gatctagaat tccgcttccg agaatcaata cc 



32 



<210> 7 
<211> 402 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic DNA 
<400> 7 

gatctagaat tcaacatcgt ccgataggcc agcgtctaat tcagcagcga tttcggcagc 60 
aagcccagcg ccattaatca gagcggtgaa ataaacatgg ttcatgatta tgtcaggacg 120 

— g-traa-t-t-agae— t-t-a-tgaecag—gt-t-t-aagg-ag— g-t-eaceaggt— tgaagccgcg— ct-attgttcc 1-80 

gtggaaaagg gggccctgat ctagctgatt attcatcgca gtaagcgctt tcggtaggtg 240 
ggtgaatcat cgtagtcttc cgagccccgt gacccgatcc gttttgtgca atccaatgct 300 
actcccacag agcgggctac tttctctaaa aatgttctca tagtagataa aattgttctt 360 
aaagcgacat tattgtctgc attcgtagcc agtaaccaga cc 4 02 

<210> 8 
<211> 982 
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. ) ? / • 

<212> DNA 

<213> Artificial Sequence 




<220> 

<223> Synthetic DNA 
<400> 8 



gatctagaat 


tcaacatcgt 


ccgataggcc 


agcgtctaat 


tcagcagcga 


tttcggcagc 


60 


aagcccagcg 


ccattaatca 


gagcggtgaa 


ataaacatgg 


ttcatgatta 


tgtcaggacg 


120 


gtaattagac 


ttatgaccag 


gtttaaggag 


gtcaccaggt 


tgaagccgcg 


ctattgttcc 


180 


gtggaaaagg 


gggccctgat 


ctagctgatt 


attcatcgca 


gtaagcgctt 


tcggtaggtg 


240 


ggtgaatcat 


cgtagtcttc 


cgagccccgt 


gacccgatcc 


gttttgtgca 


atccaatgct 


300 


actcccacag 


agcgggctac 


tttctctaaa 


aatgttctca 


tagtagataa 


aattgttctt 


360 


aaagcgacat 


tattgtctgc 


attcgtagcc 


agtaaccaga 


ccttcagtgt 


ttggttgcca 


420 


ctccagtgct 


ggggcgacat 


gatcagcgaa 


gttcttcagg 


atcgacgcgt 


tgatctcaac 


480 


acccatttgg 


ttgggggcgg 


tgagcatcaa 


ggtgtcggct 


tccatcacag 


ctttgtcttc 


540 


cttgagctgg 


tcgatgagtt 


catcgggact 


tccggcgtag 


ctgcgaccga 


acgtggatcg 


bUU 


ggtatcatcc 


aggattccta 


cttggtcacc 


gccttgtccc 


tgaagtccga 


aaagctcacg 


660 


gtcgcggtcg 


gtgacgatcg 


ggaagatgga 


cctggagaca 


gacacacgtg 


gggtccaatc 


720 


gtgtccggct 


tctttccaag 


cttggcggta 


gaacgcgatt 


tgatcggctt 


gcagatcccc 


780 


gaaggattgg 


-ccggtggctt 


cggcgacgag 


ggtggagctc 


atcaagttaa 


cgccatcgcg 


840 


tgctgcttgt 


tcggcggtgt 


tgtgggaacc 


ggcgccccac 


caaatggatt 


tacgcaggtc 


900 


aggatcatgc 


gggaagatcg 


gcaggggagt 


gcccggatgg 


tagaggcgtg 


ggtattgatt 


960 


ctcggaagcg 


gaattctaga 


tc 








982 
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